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PURPOSE: To provide a piezoelectric transformer in which a 
constant boost ratio 

can be obtained even upon fluctuation of load and high 
voltage can be obtained 

even when a heavy load is connected by regulating the 
impedance on the input 
side or output side. 

CONSTITUTION: The piezoelectrt c transformer comprises a 
piezoelectric element 

13 provided with input side electrodes 11a, lib and output 
side electrodes 12a, 

12b, and an output regulation element Zl connected between 
the output side 

electrodes 12a, 12b, wherein a predetermined relationship 
is set between the 

natural resonance frequency fs and the output side 
antiresonance frequency fo 

of the piezoelectric element 13. The piezoelectric 
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transformer further 

comprises a piezoelectric element 16 provided with input 
side electrodes 14a, 

14b and output side electrodes 15a, 15b, and an input 
regulation element Z2 

connected in series between any one of the input side 
electrodes 14a, 14b and 

an external terminal T, wherein a predetermined 
relationship is set between the 

input side resonance frequency fi and the output side 
antiresonance frequency 

fo of the piezoelectric element 16 for the input regulati 
element Z2 . 
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(2) 



1 

iM^m 1 1 A#fflko«B ( ii a , lib) atx ffi^fflo 

<0«fi (12a, 12 b ) m&tt>tlt:}±nm : ¥' (13) 

^IBffi^ffilJcOSffi (12a, 12b > <ora£fi8K3*Xfc 
ffiaWSEJfflB? ( Z 1 ) fct JHfiU lalEm^P^ffl^ 

^(zdii be**? (i3) ^m^coi^mmmm 

< f s ) tMI2E«*^ (13) ^ffi±i|l!l^ J R«Jtl& 
[ If 5£® 2 ] ft^jg l f dfiCOffm h ? yx fc& t ^ . 

B-jieff^*^ (13) ^Hi*coftjB«iiftis ( f s ) tm 

TdSmm^ (13) om^lffl![^K*fiJf 89R (fo)h 
[ If ^Jfi 3 J AMMtDWM ( 14 a , 14 b) ffltfjffll 

<o«fli (i5a, i5b ) ^mf^titz&nm^ ( i 6 ) 

mi!2AMiJ^fl:S (14a, 14b) mrftij)*—Jjb 

(t) bwmizwmm&ztifcAJimmmm* 

( Z 2 ) fc U TMfffiA^IHES*^ (22)11 

ffini^ d6) ^A*«i<?55tfi«agR ( f i ) turn 
&mm^ (i6) <offl*«tfoR^aBH*» (foiw 

WIEEiBH 1 (16) OA*W02^88K (f i)t 

trriEffim^ (i6) co^mico^mmmm (foi 

b j&MRUfr^ J: -3 £A:*>IllgJH«^ ( Z 2 ) 

[ fi^JH 5 ] m&m i —4 teK^BEm bjyxiz^ 

X, HuiBtB^IHSfflS^ (Z l ) ^A^tffSfflSt^ ( z 
Wtb^&J±Mbyyx> 
C00 0 1] 

(06 ) 

mm^mmi'tr^co^m mi) 



6-3 10 775 



(d mi commmcomm ( gf 2 ) 

(2) »2<?5S!S6«W»W (H3, 4) 

(3) M3<7)mmMcowim ms) 

[00 02] 

m^^^#^'T^^c7)T*^l> c > C. A. ROS 



E N ( v-— ■ jc— • c? — try, '• Proc -Ele-C 
omponent Symp , p205 (1957) ) 3&*-fe5 5 

[00 0 3] Elh7Vxmih7yxi: 

AS^ytr^^v^tcoMffis^aEW^gs^. - 
«mffiS:f?J:3 ^SKflWL 

x^mmn^Lx, tt»%t^ti>otk 

20 <r t &J±W^f£m"?i>m%tLX ^ & . 

[000 5] 

i/^Eii^yxii, die (A)m^ x Aj}m<Dm 

ila, lb, ffi:tj|»<S9«flg2 a , 2 bai^JBE«E 3 A» 
ilia, 1 bi±ff®K3tfO— J-tfOaa^OSSt 
Sftfe^ W2a, 2biiES«3tf0f6Sr<5D3B£O«a 

iMmsm. me (b) i,z&ux. —macrmi&xjfrM 

[0006] S^JE* b ^ >Xc7)ffitai:, Mi tf, 
2a, 2b^ftWJEtS;RLS:ffiHL. «ffil a, lbt: 

40 Six. #flEJ:bn C0,gjf jftcOTOBflffi^WffifiKR L tC« 
JtnfcaffirffititRLi:coBaffi^ s 136(0), (D) ^ 

[0 00 7] 

so •^nm&irL RLb giMfRMR o b commt—mmz&fe 



10/17/2002, EAST Version: 1.03.0002 



3 

/hS^*^ (RL<ri ) £12;, me (D) Hrfcivt. 
»«EBERL{c«LT#JElt*s-ffi^9 s 136 (B) 

(LI - CO) i:3r£ ft 

[00 0 8] ffifcfl«rffiSiRL^*<i5 (R 

L>R1 ) fc. m*ffJj^W^SCd^«Mi c&m 

BEtt. Q-co/ (co+c d) fc&s, fit. QteflE 

^^ygffiSSRf sttl/ C2?r/" (Ll . c) J 

C-CO-Cd /(CO+Cd) tl>^, 
[00 09] iOitK, ft«*^Lfc%£fc s J± 

« h ^ y^m^co^mmm^ t s ^s^rawsc d ^ 

Ro) $^i.SJSiftftf r bW-^Cf 
[00 10 H?8yiSttt (RL=iPM) co&o 

RM^AXJ y^—^yxz ri±b^yxcr>fa%$ 
ffi«(»jfc) rfc$EL<. ^S^Oi^^yb-^Vx 
S:2atnL WffitfcfcT (Za/Zr) 
[00 11] 5 , JE*h^>-X^^^JSflS 

^£t£fcM<^ a 

[00 12] 

[KfflSrjjmt-Sfeto^S] Ell (A) , (B) 
3^ A#W<£>*«illa f llbarXffi*ffl!l^®K12a f 

12b wisnft>tit:j±9m=P 13 mz&m^mmiz 



<3) f»W6-3 1 077 5 

4 

[0013] ^\ *SSBH^ i coRMb 5 yxi,z&^ 

x , mzEEMm? 1 3 cDm^co^mmmm. f s bmsK 
mm^ 1 3 <oa%m<DgmffiB$m fob j 

^~mM<vm2#)}±nb?yxi±^ mi <b> ^ 

10 f A;fiM<9««14a, 14b&t^ttJ^ffl!l^)«ai5 

mu a , 14 b ^^■t^i^i' t ^ss^T t cora^a^j 
i b-ma±mm=¥-i sco^m^^smm^cf o 

[ooi43 5ii, *^o^2cofffl:h^yxtc^^ 
BijiEEE«*^l 6^A*fflJ<50^iB«ga»f i bW£ 

smm^ 1 6 ^m^fflitfoK^Bjaaas: fob st l^- 
mwxmmmm^z i^At>mmmm :: FZ2jj\ 

[001 5] 

[fl= ffl] ^^OlSlcoJI^b^^tiiiK. mi 
(A) t,z^£olz&fj§i\<r)mMl2&, 12bH^£Ja*iB 

mmm^zimm^, a?t s *«R®RfWi, j±n 
30 mmmm fob £-&m» . w * ^\ j±m^^ 1 3 

fsfc, ^^ffi^ffl^^ft^jUMa f o 
btfi—Wct&i: 3 ^aiijWSfflfR^z 1 *m.fet& « 
c o o i 6 ] je«? i 3***b«y^sER 

l€r^-^l>fiWj;01>^#V ffi^fl!f^m^l2 a , 

12 b Ltcm^Th ^ x , ^conmmm 

iz h , i±sm¥ 1 3 com^co^mmmm fsh aum 

comTmmmcdm/iHtfmmmm^zi (mmcoA 

mzmz l , immttz^Mmm&mx& » 

40 [0017] ZtllZj; 0 . S©^K«»c7)^JEJ:tn Sr- 

a, ^b^^-^mffi^ff^^fc^fgi:^^. ^jt:. 
^^J^20JE*h^>-X^J;Wf s ii (B) tz5ji 

m^TbcomzAxmmmmTz 2#emim$ti, 
* tz , ^m^mtBmmT 1 6 ^A^m^mmn 
m i b . *<ouj*«os3«BHaaRf 0 1 

i±**^ i e^x-nm^^mmmLf i , 

0 *iBfifflS^Z2SrKS^-S». 
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[ooi8] ztoizbb* micommh^yxtnm^m 

oftikt&tit^ \/ Z3 + ja)Ll-j Cl/UC 

o) D + ( j coed) =o^iO*Ji.fe3h.&. fit. 

l/Z3-j<yCd+(l/Z2)m o ft^ 1 

[0019] T2:*>fe . mnm&WgfCOjEM b ? >xcr> 

^m±im^i&K*mmwm.f o^u, ^a 

t umtfj > h £$£m{mzttKx&^& z t^m 
[0020] ififcio, AA^h-ma^^ 

[00 2 1] 

( i ) mi^ntmrnm 

■jjara*. 02 (a) ^uHtfto, 02 

(B) «:„ -£<9^«E»H^J>£ ft d2 (C) 

[oo 22] m^^mwy^mmLtzSMby 

>X(4 S 02 (A) fcfe^T, A^WKla, 21b, ffi 
*«ffi22a, 22b, J±*«2 3^tX»r7^f^L2^^ 
f-Sri^. A*H«i21a, 21bttA*M<50«Sll 
a , 11 b 0 . JEM 2 3 <^«S<7>3«lteffR . 

Sit*. A*«ffi2laiia^TiifcffiKSix. A^rm® 

22a t 22b«ffiajffl!l<7)«3|Sl2a, 12b^MW^ 
*«2 3 0f«^«(CjfffS$n-S, 0 Brtttfc2a«» 

[0 023] EMM 2 3 liEEtt*? 1 3 <n-WT?& K> . 

mm* mmji 1 o cwd «t\ js^=o.2 -0.5 
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(4 L i N b 0 3 ( U f - ^ AtM rfr^- b ) J&ft<ox# *y 
5 — 6 CMHz] gJKT&S. 

[0024] ffl«a>f 2f4ffl^iHSfla*^z 1 (7) — • 

^-f^L2i4. JE«R2 3coH*<^Jgja8i[»f s tjE 
WM 2 3 cofc&Mfflikm fob # — £ ^ & J: 5 

io £i£5&r & . ffSK 2 3 ^Bw^jsMaaa f 

s tSWR 2 3 <?>S*ii^88ft fofc tf-Wct&& 3 
««3>f^L2*RS-f-* ft HIHcf4. 

38 CjuHD gJKcofflar7^;i,L2S' 
T14IBfc«ttU «n>f/i,L2£J6ai 

SSWWttftfo Sfc. ilffa^L2 

[0 02 5] SRE^h^^XfiOifKFTll, T12 

20 ^>T13, T14^^^S^^tfIU^4. 02(B) 

«2, 3^li, Mr, ayf>tC0, SiBW 
®*Cd2atXffl«r7-fy^L2ic:J: i~ 
%fot>, ASjffllfiOSffFIBSac d (4^r?-f 1 
<R«teife?!te«SB!Sn. ffi^ffliJ^ffi^r^fiCd^jS; 
3^^M2cO"iRffl[fc:M?iJtelHK§ii&. 3>f/u- 

35^0*3^ /WW 1 ^r^fJtS^^-f ;I^M2 ^-iRMt 

EI»3WII«S*i*. *«0Rft«fflaS3ftf ofi 1/ C 2 

(L2 ■ Cd) ] h3r£. -flL. CdWff^lco 
ffiCF]-c*5. L2«4««3^;l^«[CH3'Cft*. 
[0 02 6] -c^ia^tT, **^^l^||SSWf^ 
f*^JE«h^^^J;^^ U2 (A) - (C) 

<t3te. m^m^22a, 22bmizmm^4^L2^mm 

Sit. 4ft. *tfORgftfffc LT . B«K2 3^S^ro 

-itn>J;o^ffl©n>f/PL2^fS^LTU^. PR 
40 IH«l3>f;H2SWUfo = fs=l/[2* 
7~ (L2 ■ Cd) ) £-t&„ ZCDtztb, mmniiote. 
BMm.2 3**ftfeStfiffiM;R l ^^^^^^j; r, 
^©?B ! «:ffiiJ«ai22a ( 22b iCgiUl^^t, 
-ttfOfiWf^UfU/SJft^tct, J±««2 3C0BIW<^ig 
JSBHftf sfc. «™**Cda^»flt=i^7|,L2fcJ: 

[0027] ± 0.02(C) ^#J±J:tn^fl^ 



10/17/2002, EAST Version: 1.03.0002 



<5) 
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(2) «2<0^fl*0iKH 

03, 412. *5SHHcoSS 2 wmsmizffi & JBS h 7 yx 

commmx^coi, 2)x%% 0 a^. H3 (Am. 

^«fiEHr*0. 03 (B) *^3§Hffi[IK&iar* 
l»o 3£>fcT. H4 (A) {i^£7)^yb-^>^Jf^ 

^BBfSWSHTftOs B4 (B) ttffl*HEE«fflaaR«o 

[oo2s] 2 ^ssswrii . ig i <^mmm 10 

2r*>^ $$m<7)m2£>B£9ih ; ?yx\±^ M3 (A) 

A^mH24a, 24b, mtlWM25a r 25b, ffi 
WM2 eaWjfflnyfvfC 1 Atrm^24 
a, 24b{iA^ffl^«ffil4a, 14 b OHJnjT*J> 9 . J±t 
« 2 6 <0— SBcoSa^JBEIftS <1S . A#H;1I24 a J£fi|« 
=?^-r>^Clco-fiBt:«aRS^ s A*1W24bMtSB^ 
T22fc«BeS^i&. ifc,. Htfj*«25a, 25b(iffl*ffll 
PTOSIS a, lSbe^HMT* 1 ^ fflf2 6c7)Mc?)S 

[0029] 1±WM2 6 teEMM^ 1 6 co-MTfo 0 , 

MfiirVfVtC 1 iiA^il^MSTZ 2co-*#iJt 
1 b Lxm C p F ] gg^l^yfVf^ 

[00 3 0] aSEEE«h^yXO«B?T21, T22 

4-T23, T24&>bM&v§m&mmmmi*. m3 < b > 

1, Z»Mn>fM2, ffiiffir, 3 

^fvtc OSVSfBgiCdfci OE^m^^tL 

9 . iff ■ mijmm»£mi8&& . 40 
[0031] at. H4 (a) ttTKnm&Mfc&smh 

yyxcommk-j yt?—y>x%mmv$>*). m$mz 
mwmcf, mmttzAJi, y^-^yxz^^ti^ 

tLzkLX^Z. H4 (A) tc*3^T. ^»{i:JBE« h ^ > 

jjjyt-yyxm&zout x%h, jyv-yyxz 

Vh°-^>X^f£Zout tOlAlZa^U^SSif 

A2H yv—yyzxfoh* i±s^2 6<da^ 50 



s 



m*>P>Mfc#smmf i t±f i = ( 1/2 *) - /" 

(l/Ll ) ■ C (1/Cd) + (I/O 3 T-fe 

ffiU i/c= ( l/co ) + ( i/c 1) + ( 1 
/c d ) 0 . c cuasitfiBRSicottr* 9, cm 

[0032] gfc. j±Wt2 6(7)ffi*ffl*^^^fcjgffl 
»fo^fo- (1/2 ?r) . (l/Ll ) ■ 
C (1/Cd) + (l/C) ] fit. 1/C 

= (l/co ) +1/ (ci+cd) m. 
mbbm&*). tts^j-r >t-^>^##zout o«Aii 

[0033] ££>I/Z^ HI4 (B) t±dSmw»«»tfOjBai 
(B) tefev^T. *0«a»-«ffiHttttiES4J-flf*iS 

1 t mmvs> % . ^ia^^ § « 
[0034] zcdxoizlx. ^wm^commttz 
m&mwb7yxt,z£in$\ H3, 4tesrr«t3*c s A 

#1t®24a , 24b^V^36^fc^« J FTfcfiOlB^ 

fr«4E«K2 6<?5A**lR«8S3Rf i h, ^cofi^^it 
SHiftlR f o t St L^^i a tciM'ftn y^y-if c l 

sifter* . 

[0035 ] ^cotztb^ ffi^)*S24a, 24b^ifV^ft?f 
^^>, [14 (A) ^U^m^mcoj±*h^yx 

x^ , ^oM^wfrkt^^jL&mm^ y b & 

[0 0 36 ] ZC0ZkX\ AA^^b^m^^ 

a, 25b^6Wtff^s#fetL&. 
(3)^3^JfiM^^ 

El 5 ( 3: s *SSHBt?)|| 3 coHStM^flS ZSMh^yx com 

mmx$>& 0 ni5 (a) ii, 

H5 (b) *<Dmm®mmx*t>*)^ ms {2)i±^ 

coj y^-yyxMmmw&mmmmz^it^^i, 

[0 037] *«HB<om3<^^]6tffmi. &2<?m6 
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l±, H5 (A) tC&WC. A^«®31a f 31b, ffiJTB 
i32a, 32b, ffi««3 6&tfli«3>f;^L3^feJ« 
l>oA»la, 31biiA:ft{I<?9ttBil4a, Uhco— 
WIT* 0 s 3 6 O^B^SW^JmSftS o A* 

«ffi31a«*«a-f/I^L30— S^SiRSil, A^fttffi 
31b(iS : FT32(c:jSiKS<X-So Ate. ffi^«S32a, 32 
b fiffl #M<75ttffil5 a , 15b CO-MTh D . 3 6 

B8R3*U tH^S«32bWSB^T3ife:-t3h.mSBKS*i 
[0038] JE*R3 6 WJEESS^ 1 6 (O-fflTfo *) . 

Sy^^W. Ate, BE««3 60ffl*iM8E«aaR 
f sli s Jgl, ^20^tMfcH«(c:. 5-6 [MHz] 
S£T*&<, ««3^^L3{iA*S«Sffl*TZ2 0flfi 

ti i * nikmz& . -}kmM(Dmmmmmiz ^zttK 

m CajHD ^^fla-f;UL3^^T31i:A^l:^ 
31afc<^£^cU f^-f;^L3(C^lJCT^ 

S»f i£IW»f&. Ate, «ffin>f^L3t37x^>f 

Rf i Sr^feLTtiV^ itL^i'J, AM'J^JSJiJ 

^T23, T3i&&nfcwm&mm®m^ ms <b> 

y^C OMWriMC dfcrj; DBSSUMiS. f 
%frt> , SSSrK /WW 1 ^-MliJ^M^JWi^^fL^ffl 
?B»JICd^-SHte1i«3^^L3^SSKS*i s Rr? 
>f;HVH, «icd, 3>f^L3frc«t "9. \B.-mmM 
m%&ffim-&. 2r&. l/Z3 = jooCd-j (1/ 
coL3 ) 

[0040] t3t,B5 (C) ^Z3^1i#S£^fJ; 

^tifii^Ltt^, 05 (C) fcrfcwc. £Q8te£Em 
[ 0 0 4 1 M ytf-mz r 2^*A#J±Jrh^ J ?-X. 

co*ycttzas*^&jaaaBcf oi:. ^A^Kyb- 

£ 0 ;it s £EWK3 6c0A*ffil*^-a.fc5iy^«jRf 



(6) #IH¥6-3 1 077 5 

1 0 

f i = l/2 [ ( L3 + L1 ) -COD 

t46, L3Mfn>f;^I CH) ^£>D. L 1 14JE 

m*3 6^«^-f;^fa chj t*d. co^<r>m 
^s^^agRf o<7)^{i. f o = i/2« 

(l/(LlfL2)] -/Cl/fCd) +1/(C 

o ) ] b%&» 

[0042] Ate. »i<osaftWfc 112:9. ffi^ye 

10 -^V^WttZout COSMZ a m-jLhmWfflLf o 

o ) s^i&jasa&f i kim^omm&mmzifti 

atctr. *«BJ<?5»3coiaifl?!fc:ffiSffi«b^ 

y^fcifUTs MBIiZ^rtXoiiZ. A^Stela^S^ 
T3lfc<^IHtc^3>f;^L3!Wff?I«Ng8SfL. Ate. ^ 

^m^fr^LT, ff«K3 6oiayaffl»f it. 

[0043]^^), lSftffi£fltt3SBla, 31b 

«£ffltf objtfim%r>tefe*U&Zb1iZ%:& 9 i-^h-h, 
05 (B) ^L^S^WIftK^JEfliN^V'^^jaift 

( ^SSKFl o ) C7)«/M1Z r ^ ^-Jt 

30 ^-coi:^#J±JtSr^iSffil(|iJM y tip 
^mt'Sj:&„ Ate. Z3> j eoL lC0*^tCii s f o * 

[0044] zLcozkx\ n2<nmsmkmmtzxji't 

Z r 2<Z)BtMM y b TmWEZ3%£it& ^ 
[004 5] 

40 [«0J<3OS&S] KLJtliiHJLte <k d (c. *«W<?5S5 1 <OK 

my?>^zkmt, mttz&nmmmm 
^mmzft, Ate, ^m.yimm$, ^mm^com^ 

[0046] itfOfc«>. WSWaaiSTioTs ^<=0ft 

^^tf-es^. zcoztfrb* &M%conm& 
Ltzfcmmm t>K& . a te , 2 ^j±s h ^ 

50 >x££;fU3:\ A^H<^m^O^T^>-^r fc^HBS*^ 
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1 1 

[004 7] ^cryfztb, mi cvEMh ?>xk RHifcS 
SWT* 5. 



1 2 



[115] ^BJ^|g3^||MM^^El:h^>Xc7)iM 

11a, lib, 12a, 12b, 14a, 14b, 15a, 15b 
*„ 

13,1 6--J±m^. 

f o, f i ( f s-^aaisas. 



[mi] 





fl 



I4a,l4b; AAWmSta 

Z2; ^?jsi!S«S^ 
(B) 



[12] 

TI2 




(B] 



(CI 
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[EI3] [04] 




(B) 

(B> 



[H7] 
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